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For many years the accuracy of co¬ 
axial VSWR measurements has been 
limited to a few percent by the deficien¬ 
cies of coaxial connectors. With the 
introduction of the Type 900 line of co¬ 
axial measuring equipment, the limit is 
lowered by an order of magnitude, and 
VSWR measurements can be made to an 
accuracy of a few tenths of one percent. 
The principal factor in this substantial 
improvement is the Type 900 Precision 
Coaxial Connector, with excellent re¬ 


peatability and VSWR below 1.004 to 3 
Gc and 1.01 to 9 Gc. Without such a pre¬ 
cision connector, highly accurate meas¬ 
uring equipment was not only impossible 
to design but also not worth designing, 
since any improvements would be ob¬ 
scured by the connector deficiencies. The 
development of the Type 900 Connector 
has overcome these problems and a line 
of precision coaxial instruments and 
components has been developed. 

(Continued on page 2.) 
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These inslrummts Jind eomponenls 
ean also Ik' us(hI lo advantage for 
measurfunenls on systems fitted with 
other types of connectors through the 
iisr* of adaptors. The errors introduced 
hy lh(\s<' adaptors are small compar(*d to 
the errors and uncertainties in the 
characteristics of most other connectors. 

Design Obiectives 

The design objectives of the Type 0(X) 
C'onnector program were: 

(1) Each coniH'ctor must mate with 
every other and Im* self-containe<l, with 
no male or female* parts or loose* parts, 
such as bullets. 

(2) (’harae*te*ristic impi'dance must be 
oO ohms ± 0.1%. 

(3) C'onnector vswh must Ixj lj(‘tter 
than 1.01 up to 1) Gc. 

(4) Gonne*cte»r vswn must \yv reiK*at- 
able to within 0.1%. 

(.5) The eainnee'tor mu.sl incluele an 
insulating bead .support for the center 
conducte)r. 

(f») All current-carrying .surfaces mu.st 
be of silve*!* or a silver alloy tor low loss 
and low contact resistance. 

(7) The* leakage* of ene*rgy from the 
conne'ctor mu.st be lower than that from 
any other available e*onne'cte)r. 

(8) The electrical le‘ngth mu.st lx* a 


I'onvenient, inte‘gral mimber of milli¬ 
meters. 

(0) vswH-guarantee‘d limits must lx* 
e.stablished and each e*onneM*te)r checke*d 
against the*se* limits up to the cut-eilT 
fre(|uene‘y of the* air line. 

The e)ver-all eibjcctive, th<*n, was to 
dc'.sign a conne*ctor far be*tter than any 
ewi.'Jting ty|x* and te) manufacture* it at 
re*ase)nable e*e)st. l or example, t he ele'sign 
tolerance e:)n eharacte*ri.stic im|x*dane*e 
was set at ±0.1%, anel this elictateel 
tole*rane*e's on the diame*te*rs eif the* inner 
anel outer condue*tors of ±l(K)and ±200 
microinche‘s, respe‘ctively. Once* this de- 
.sign obj(*e*tiva* was froz(*n, then exte*n.sive 
pre)elue*tion e*ngine*ering was reejuire*d to 
finel relativ^e'ly (‘e*one)mie*al methods evf 
manufacture to such close* tolerances. 

Description 

The Typp: 0(K) Connee*tor is inte'nde*d 
fe)r u.se on rigid air-dielectric, ()/10- 
inch, 50-e)hm e*e)axial transmissiejn line 
(prine’ipal dimensions: 0.502.5 inch and 
0.24 125 inch). The e'onnector (Figure* 1) 
con.sists of (I) a se>liel .‘jilve*r-alle)y inner 
coneluctor and spring ceintae*!, (2) a 
soliel ceiin-silver oute*r conductor, stain- 
le*s.s-.st(*el ex'iitering ge'ar ring, and kick¬ 
ing nut, and (3) a .soliel TeOon lx*ael sup¬ 
port. The* connector is attache’d to the 
air line by a e*oupling nut anel retaining 
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Figure 1. Exploded view 
of the Type 9C)D-BT Preci¬ 
sion Coaxial Connector. 
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on th(' outt‘r concluctor; ihv innor 
coiuliicior is threaded into an 8-32 
tapiK‘d hole in the center condnetor of 
the air line. Silver is us<*d extensively 
throuj^hout the connector, and all silver 
parts are plated with a f(‘W inicroinches 
of gold to k(‘ep them from tarnishing. 

Mating Surfaces 

When two of these eonnec*tor.s are 
mated, th<* cent(‘ring g(*ar rings inter¬ 
lock and overlap in order to center eaeh 
of the coniH‘clors with respect to the 
otlier, and also to provide indexing in one 
of Ui possible positions. 'I'he outer con¬ 
ductors liave solid coin-silver llange- 
type surfaces, which are butt(‘d tiglitly 
tog(*ther by the jire.ssuri* of the locking 
nut. Only one of the locking mits is 
iu‘ce.s.sar 3 ’ for th<' comu^ction; the un- 
us<‘d one is backed off into a storage 
position. The over-all diameter of the 
mated pair is only 1-1/1(»inches. 

The front surfaces of tlu* inn(*r con¬ 
ductors are re(‘e.ss(Hl by ().(K)1 iiicli with 
rcrspect to the surfaces of tlie outer con- 
d\u‘ttu-s to insun' lltal the outer conduc¬ 
tors will always meet lirst. Inner con¬ 
ductor contact is made by a spring- 
contact ass(»mbly, which projects slightly 
iM'yond the surface of the outer conduc¬ 
tors until the eonne<‘tor is mated (see 
Figure 2). The .s]aing-eontact a.ssemidy 
consists of six solid silver-alloy s(‘g- 
ments, ind(*i)end(*ntly s]irung. Upon 
mating, thest' contacts an» for('(*d back 
and spreatl, making wiping c*ontact i)oth 
with one another and with the insitle 
surface of the inner conductor. 'Fliis 
method of mating inner conductors 
avoids the disiidvantage's of slots placed 
in the electric fie'ld, and it does not affect 
the dianK'ter of the inner conductor. 
f>nly one .spring contact is nece.s,siiry for 
a good electrical connection; the* spring 



Figure 2. Cross-section view of the connector showing 
contact surfaces of two mated inner conductors. 


contact will mate just as well with a flat 
surfat'C. 

When two conneMUors are matefl, the 
conductors meet in the c(‘nter of I he 
connection, and this provides a very 
convcfiit'iit t'letMrical n'ferenct' plant*. 

(I'or instance, a rc'h'rence short circuit 
consists of simply a di.^c, whost* electri¬ 
cal position coincides t'xactly with tla* 
centerline of tht* mated pair.) 

The outer (‘onductors are held in align¬ 
ment to within 0.<X)1 inch by the center¬ 
ing gear rings and form a continuous 
tulx' through the centerline of the* joint. 
In this res|x*ct, the connectitui is as pre- 
cist* as that formed by the junction of 
two Wiiveguide (langt's of the ty]K* us^*d 
in ])reci.sion waveguide standards. Un¬ 
like waveguidt's, h(»wev(‘r, the mating 
surfaces are protected from accidental 
damagt* by the teeth eff the gear ring, 
which extend well lH*yond these .surfaces. 
If lh(‘ surface <»f the outer conductor is 
damagt'd or soiled, the g(*ar ring and tin* 
spring contact cm ))e rt'moved witlmul 
disa.ssombling the connector, and the 
mating .surfaci' can be lightly lappt'd to 
reston* it to its original condition. 

Bead Support 

.\n es.s(‘ntial part of any generally us{*- 
ful (‘oaxial coniu'ctor is the bead support, 
and this part usually is the most 1roul)l(‘- 


3 



lET LABS, INC in the GenRad tradition 

www.ietlabs.com 

534 Main Street, Westbury, NY 11590 tel: (516) 334.5959 • (800 ) 899-8438 • fax: (516) 334-5988 















GENERAL RADIO EXPERIMENTER 


somr to dcsijrii. A iu*\v approach has 
us('cl in I ho Type IKK) ('onnoctor, in 
order to take advantage of the excellt*nt 
electrical propx'rties of Teflon without 
incurring the disadvantage's assf»ciated 
with its dinieult mechanical properties. 
Tlie head is made sliglilly larger than 
the inner diameter of tlie outer conduc¬ 
tor, Si) that a press fit is n(‘ce.ssary. 
Similarly, the lx*ad thickne.ss is slightly 
oversized, and the hole* for the inner 
conductor undersized, so that the head 
finally assumc's the dimensions of the 
m(*tal parts rather than its original di¬ 
mensions. Th(‘ fact's of the In'ad are 
iindt'rcut to comjx'n.sate for discontinuity 
capacitances at the inlerfact'. The depth 
of iht'st' undercuts is ustnl to keej) lK*ad 
wc'ight within clo.si' toh'rance. \V<'ight 
has heen found to have a first-order 
t'fVect f)n vswH, while minor variations 
ill tlii'lectric constant or mc<*hanical 
tlimen.sions with weight hehl con.stant 
have only a st'cond-order elTect. .Vs 
further advantage's, the' pn'ss-fit Ti'flon 
U'ad holds the inner and outer conduc¬ 
tors togetlu'r in a rigid a.s.sf'inhly and 
ke'<'|)s dirt and moisture from ('iitt'ring 
the line or component. 

The elc'ctrical tK'rformanct' of th(' head 
support (h'ti'rmiiK's the* pc'rformaiice of 
the coniK'ctor. The tyfX' of Ix'ad us<‘d in 
this connector was descriln'il hy M. 
Mhise h’, and it apiK'ars to give pe'rfect 
n'sult.s up to and above the* cut-olT fre- 
<|uene*y of the' air line'. The' characte'ri.s- 

» M. Ehitiirli, “Ojanial liiati 

I'rwision for the Krt^iuetjoy Itiinjiv 1-13 Frrtfuruz, 

VVhniary lH.'ilh Vol 1.3, No 2, pp '»2-56. 


tic impe'daiie*!' insiele the heael is exactly 
50 ohms. Both the inner and eiute'r e-on- 
eluctors are* steppe'il to accommodate 
the Ix'ad, lor it has he*en iounel that the 
Ix'ad end e'apacitane*e' is thus minimized. 
The efTee't of the remaining end capaci¬ 
tance’ is e*ompe'nsat(‘d hy re'ineival of 
some' e)f the die'le'ctric freim both faers of 
the iM'ael. .Vs a re'.sult, the' vswu of a 
single he'ael suppeirt eif this type e*an he 
he'ld te) le'ss than l.(M)l up to 0 (Ic. The 
pe'iformaiice' eif the e*e>nne'cte>r is theeireti- 
eally e'epial to that of a In'adlt'.ss ceuinec- 
tor, and the' einly limitations are tho.se* 
impo.'^e'd by manufae*ttiring lole'rane*es. 

Performance 

VSWP 

The' meist important characte'rislic of 
a pre'cisie)!! e'emnector is, eif cour.se, its 
vswr; that is, the* extent to which it iii- 
treifluee’s refle'ctions intei an eithe'rwi.se 
mate'he'd transmission line'. I'igure' 3 
shows the' vswu tf'st .spedlications that 
e'ae'h coniH'e'tor pair must me'e't (I.(K)l -f- 
0.001 /or), as we'll as an average charac¬ 
teristic. C'euinector vswu is me'a.sure'el at 
six fre'ejuencie's u]) te) 0 (Jc. Sine*e it is im- 
po.ssihle te) say heiw much each coiine'e'te)!* 
ceuitrihute's to the vswu of the' pair, the 
test limits for the' pair are use'd as the* 
calaleig .spee*ifie*atie)n for a .single ceuinec- 
tor. Sine*e' the' v.swit of these connectors 
is well Ix'low l.Ol ova'r the entire' fre- 
(|uene*y range, se'veral ne'w technie|ue.s 
anel new instruments had to Ik' de'vel- 
eipe'el tei me'asure* such low value's eif 
vswu. I'eir e'xample', a suhstitutiem 
me'theiel e)f mi'asuring the* vswa of pre*- 


Figur« 3. Type 900 
Connvetor VSWR vi 
frequency. All con* 
nectors must meet the 
test specification 
shown. 
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cision connoctors'-^'^ was (lo^'ist'd to dis¬ 
tinguish the vswH of th(* * connoetnrs 
from the residual vswu’s in the slotted 
lin<‘ and t<Tnnnation. In this method the 
basic standard is a short length of rigid 
air line whose eharaeleristie imtx*danee 
can accurately calculated. A slotted- 
line recording .system was develo|x*d, 
which made po.ssible the m(‘asurement of 
vswu’s as small as l.iXKlo l>y a substitu¬ 
tion metliod. The chart record of such 
a measui*ement is shown in Figtire 4; 
the full-scale vidue of vswK can lx* ad- 
jtisted continuously from 1.20 to 1.008. 

Repeatability 

Allot her very important characteristic 
of a precision connector is repeatability, 
that is, tlie consist(‘ncy of measured 
value as the connection is broken and 
remade in dilTerent orientations. The 
reptaitability of the butt joint of the 
outer conductors is virtually iK*rfect as 
long as the faces are kept r(‘a.sonably 

* A. K. Sundcnion, **A New ni|zli-T’rf>ci8ion Method for 
the MeaHurenient of ihi* V SWK of f’onxial Connector*,” 
IRK Tranmctiofii im Microtntrr Theory and Techniquev, 
November IftGl, Vol MTT-0, No fi, pp 024-IS2S. 

• .\. K. .‘'ainlemon, ‘‘An Accurate .''idwtPtition Method of 

MeukuririK the V.'^WU of C’oAxial Connector*.” The 
Mitrou'itre Juurnai, January Vol 5. .\o 1, pp 011-78. 


clean and fret* from nicks or scratches. 
The connection of the inner conductors 
rept'ats to within ±0.08% up to 0 (4c, 
owing mainly to the action of the spring 
contacts, which maintain a good connec¬ 
tion even wh(*n there is some misalign¬ 
ment, without tran.smitting tortpie or 
Ix'nding moments across t he joint. This 
is important lx*cause the two inner con¬ 
duct oi*s are rarely perfectly <*ent(‘red 
with resp(*ct to the outer condtictors, so 
that, as two connectors are mated in 
dilTerent orientations, the alignment of 
the two inner comluctors changes. The 
mi.salignment i1s(*lf is not s(j important as 
the stit‘ss(*s and strains introduced wlien 
“bullets” are u.sed to force the (’enter 
conductors into alignment. A chart 
record of a re|X‘atability run is .shown in 
Figure 5; lx*t ween (‘ach line th(* joint was 
broken, rotated 45 degrees, and remade. 
The total spix'ad is less than ±0.02%. 

Leakage 

Th(‘ leakagf* of energy from fi coaxial 
coniK'ctor can lx* of great importance in 
measurements at low levels, oj* when 
Iarg(‘ amounts of attenuation are present 
in the .syst(*m. tor (*xampl(‘, (‘iiergy 
could lx* lost at the input connector of an 



Figure 4. Chart record of the measurement of the 
minimum detectable VSWR. Curve 1 shows o peok.to* 
valley voltoge variation of 0.05%, corresponding to o 
VSWR of 1.0005. Curve 2 shows for comparison o 
"flat" line, VSWR = 1.0000. The frequency is 6 Gc. 


Figure 5. Repeatability of the Type 900 Connector at 
6 Gc. Between each pair of lines on the chart, (he con* 
nection was broken, rotated 45^', and remade. The 
spread in measured VSWR's is less than iO.02%. 
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Figur* 6. Leakag* of 
coaxiol connectort as 
a function of fre¬ 
quency. 


attenuator and recovered at the output 
connector, causing an erroneous indi¬ 
cation of attenuation. The leakage of 
the Type 900 Connector is compared 
with that of other types of connectors in 
Figure 0, and is lower than that of any 
other commonly u.st‘d coaxial connector.* 
This is due to the triple shielding action 
of (1) the butt contact of the outer con¬ 
ductors, (2) the interlocking and over¬ 
lapping of the centering gear rings, and 
(3) the outer locking nut. 

Inseiiion Loss, Electrical Length, and DC 
Resistance 

The insertion loss or attenuation of 
the Type tKK) Connector is minimized 
by the use of Teflon for the lx‘ad and 
.solid silver alloys for both the inner and 
outer conductors (silver-plated sur¬ 
faces are relatively poor conductors in 
contrast to these* alloys). The iasertion 
loss of a mated pair dep(‘nds on fre¬ 
quency, according to the following 
approximate formula: 

Loss = y/%e ^ 0.002 db. 

*J. Zorzy ftud U. F. MuehlberK«v, *'KF Lcukaxe Chsme- 
tcristics of Popular Coaxial Cabliv and Connectors, iMK) 
Me to 7.5 Gc,” The Aficrowate Journal, November, 1961, 

pp 80-86. 


This is virtually the same as the loss in 
an equivalent length of silver, air- 
dielectric transmis.^ion line. 

The electrical length of a pair of 
Type IKX) Connectors is 3.o0 cm and is 
virtually independent of fre(|uency. The 
dc n'sLstnnce of a mated pair is typically 
0.4 milliohm for the inner conductors, 
and 0.04 milliohm for the outer conduc¬ 
tors. 

Conclusion 

The Type 9(X) line of coaxial (‘(|uip- 
ment includes many instruments and 
components either now available or in 
development. Among those soon to be 
announced are a preci.sion slotted line, a 
slotted-line recording system, and vari¬ 
ous terminations, air-line sc?ctions, and 
adaptors. 

During the past three years, proto¬ 
types of the Type 9(X) Cbnnector have 
been used at General Radio and at other 
resc‘ar(4i laboratories. This extensive 
field testing has proved that the theoreti¬ 
cal excellence of this connector design 
has Ix^en realized in a stable, practi- ^ 
cal connector, 

— A. E. Sanderson 
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SPECIFICATIONS 


Frequency Range: DC tO 9 Gc. 

VSWR: Less than 1.001 -f- 0.001 Xfoc per con¬ 
nector. (Connectors are tested by pairs, and 
this figure is used as the test limit for a pair of 
connectors.) 

Repeatability: Within 0.05%. 

Leakage: Better than 130 db below signal level. 
Insertion Lott: Less than 0.003 y/foc db per pair. 


Electrical Length: 3.5(X) ±0.(X)5 cm per pair. 

DC Contact Retittance: Inner conductor, less 
than 0.5 milliohm; outer conductor, less than 
0.07 milliohm. 

Dimentiont: Length of one connector, 1-3/16 
inches (31 mm); maximum diameter, 1-1/16 
inches (27 mm). 

Net Weight: 2 ounces (60 grams). 


Type 

1 

1 CchIc Nnmlter | 

Price 

900.BT 1 

1 Precision Cooxial Connector. 

. 1 0900-9405 1 

$35.00 


MEASUREMENT OF DIELECTRIC PROPERTIES 
OF PLASTIC TENSILE SPECIMENS 

By LAWRENCE C. LYNNWORTH* 

Avco Research and Advanced Development Division 
Wilmington, Massachusetts 


Introduction 

New ivsearch and production-line 
applications for iiLstruments of calibra¬ 
tion-laboratory caliber are being moti¬ 
vated by reliability rcciuirements for 
aerospace materials. These require¬ 
ments, and the corresponding need for 
electrical measui-ements, may be ex¬ 
plained as follows: 

The tensile properties of metals, ce¬ 
ramics, and plastics exhibit considemble 
variability. Plastics, in particular, show 
variations attributable to composition 
nonuniformity, porosity, degree of cure, 
anisotropy, cracks or foreign inclusions, 
and ab.sorlx»d moisture. In view of this 
observed Viiriability, a nondestructive 
means of predicting the tensile proper¬ 
ties of pla.stics is desirable. Prediction 
of properties I>ecomes especially impor¬ 
tant in iu?rospace applications where 
safety factors are minimum. 

One approach to the problem of pre¬ 
dicting the tensile properties of variable 

•Now with Pitr&ruMrics, Inc., Walthain, Maas. 


plastics lies in the correlation of dielec¬ 
tric properties to the above-mentioned 
factors that influence mechanical proper¬ 
ties. These correlations have been re¬ 
ported in the literature and occasionally 


Figur* 1. Standard tensile bar in dielectric sample 
holder. Pin in jig acts at stop for shdrter specimen. 
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Figure 2. HypoHieHcal inverse relation when water 
absorption reduces tensile strength of a hygroscopic 
plastic. 

provido th(* \ ni»is for (|Uality-<'Oiitrol pro- 
< For example, absorbt'd wat er 

weakens plastic, while inereiusing its di- 
(deetric constant K jind dissipation fac¬ 
tor I). Therefore^ measurement of K or 
I) indicates water content, from which 
reduction in strength may \ye predicted. 

In this note a fast and simpk* means 
of determining the degne of coiTolation 
Ik* t ween diele(‘tric and tensile profHM’ties 
is d(*s<*rilK*d. 

Discussion 

In Figure I, a tensile bar is centered 
in a General Radio Dielectric Sample 
Holder, Type 1('>1)0-A. The tensile bar 
conforms to the dimensions recom¬ 
mended in ASTM ]>(>li8-<>lT; i.e., the 
gage length is two inches. This is fortu¬ 
nate, lx*caus<* the sample hold(‘r (see 
ASTM D1.*)0-59T) accordingly siimples 
only the gage length. 

The unorthodox removal of the side 
doors has not yet caust»d measurement 
difficulty, as was verified by te.sts on the 
Teflon six‘cimens in the foreground. In 
an electrically noi.sy environment, how¬ 
ever, .shielding would be recpiired. 

Figure 3. 

Cloteup of probe and ilabt. 


Since the specimen is one-tpiarter 
inch thick, but the gage area is only 
alK)ut one scpuire inch, C = treoA d is 
usually lx*tween one tuid ten pf. There¬ 
fore, a shunt capacitor is recpiiivd, such 
as Variable Air Capacitor, Type 874- 
VC, to bring the capacity up to the 
range of the Capacitance-Measuring 
Assfunbly, Type IGIO. 


In practice, to determine whether a 
ust'ful correlation exists l^etween di¬ 
electric and tensile pro|)ertie.s, a tensile 
bar, after suitable environmental condi¬ 
tioning, is wijx'd dry, centeied in the 
.sample holder, and C, and Dj are deter¬ 
mined at 10 kc, for example. The bar is 
i-emoved and is ready for tensile testing, 
with k^ss than one minute added to the 
interval between prt'lest c'nvironment 
and tensile test. 

When more than one factor is sus¬ 
pected of influencing tensile propfU’ties 
(for example, moisture abs<5rption and 
resin-hardener ratio), it may lx* neces¬ 
sary to use two or more test fnapiencies. 


Results 

For a hypothetical cast*, wh(*rein 
moisture ab.s^jrption reduces t(*nsile 
strength and is the only variable pre.sent, 
correlation is illustrated in Figure 2. 



Procedure 
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Figure 4. 

Capacitance vs thickness of 
air-baked dielectric slab. 



Quality Control on Production Line 

ii fom'hitioii has Ih»cii (\stah- 
lishtal, tcMisilc projx'rtios mjiy Ik" pro- 
(lifttal on the actual production part hy 
using an electrode arrangement designt'd 
or calil>rat<‘d to yi(*ld K and I). One 
ustdul configuration consists of concen¬ 
tric (dectrodes (Mgiire 3). ()ther shapes, 
such as contoured or tdongated prolx^s, 
are i>f course |x».ssihle. 

It may ht' mtmtiont'd that even if 
proU' geometry is not am(*nal»l(‘ to math- 
t'matical analysis, measurement of K 
and I) is still simpl(‘, since prolx' calibra¬ 
tion Ity slabs of standard dielectric 
materials is straightforward (Figure 4). 


Conclusions 

As capacitance and dissipation-factor 
measurements lx*come increasingly s(»n- 
sitivi' over a rang(‘ of fre(iuencies, corre¬ 
lation of dielectric and physical profK'r- 
ties may provide the basis for (piality- 
control procedures and for n<*w and 
interesting applications for instruments 
that may have Ihmui occasionally con¬ 
fined to th(‘ calibration lalx)ratory. The 
Tvi'K l(JtlO-A Dielectric Sample M(»lder 
has lM*eii used satisfactorily witli ASTM 
I)()3S tensile bars, and may also be suit¬ 
able for testing tensile samples of thin 
plastic slu'cting (ASTM l)882-f)lT) or 
nonrigid plastics (ASTM n412-<»lT). 
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RANGE EXTENSION OF THE 

TYPE 1615-A CAPACITANCE BRIDGE 

III the Type I(il5-A Ciipacitance 
bridge the largc.st ntaiidard capacitor is 
1000 pf, and the larj^est ratio in tin* 
transformer ratio arms is 1000:1. The 
iirid^i* can. thcrcTon*, m<*iLsiirc unknown 
<*:ipacitors up to 1.11! 10 Mf. The range of 
till* hriilge can be (‘xti'iided upward con¬ 
tinuously througli another decade to 
11.11110 /uf l>y lh(* use of an external 
standard capacitor of 10,tKM) pf. 

'riic Type l(Ur>-PI Uang<‘-M\tcnsion 
C’aiMicitor is a 10.(K)0-pf mica capacitor, 
designed for easy connection and adjust¬ 
ment t4) extend the range of the bridge 
to 11 

'ria* bridge has EXT kt.woaiu) tiumi- 
nals to which this capacitor can l»e con¬ 
nected and an eleven-position rotary 
'iwitch. which connects the ca|)acitor to 



the transformer taps to provide the same 
.st(*ps of adjustimuit in the external 
d(»cadc which the levers provide for 
internal standards. 

This capacitor is not a calibrateil 
standard. It is to be adjiLsteil in terms 
of the standards in tin* bridge, by means 
of its variable trimmer capacitor, for 
either two- or three-terminal operation. 

Oimenftions; Diameter .3-1 Hi by loiiRtli IJ^ 
inches (78 by t2.'i mm). 

Net Weight: t [KiUlid <0.5 kg i. 


Tifpr 1 


1 Xu$fttter I 

Price 


I 6 I 5 .PI 1 

Range-Exlenkion Capacitor 

TYPE 1633-PI 

.. 1 IOIa-iNU)l 1 

RANGE-EXTENSION UNIT 

$35.00 



The Type llK3d-l*I Uange-Kxtensif)n 
Tnit can Ix" used with the Type ItiTI-A 
Incremi'nlal-Inductanci^ Dridgi' to i*x- 
tend the current ratings to oO ampt'n^s. 
It connects a 2o0-watt. 0.1-ohm resistor 
in parallel with one of the bridge arms. 

High-current terminals capable of ac¬ 
commodating haids It]) to i '4 inch in 
iliameter are providtMl on the rangtM'x- 
Huisuui unit for th(* gcawrator and un¬ 
known. .V cable is furnished for connec¬ 
tion to the bridgt*. 

When the raiigeH'xtension unit is con¬ 



nected, the optTation of the bridgt^ is 
unchanged, but only the n, h, and r 
ranges can l)e iLs<*d. Bridge readings must 
Ix' multiplied by 0.1. The up|X‘r limit of 
m(‘a.surement is 1(K) rnh up to 120 cps 
and 10 mil up to 1 kc. 

TTic* us<' of the 'rvpE 1I)33-P1 Hange- 
ICxten.sion I’nit at friHiuencies up to HM) 
cps can catis(* up to I9J additional I'rror 
ill the bridge readings. CorrcH-tion can be 
made for the* larger error occuning at 
highcT fre<|ueneies. The tem|x^niture 
coeHicient of the* re.sistor is le.ss than 20 
ppm piT degree Centigrade. 

.\ny curri'iit up to 30 amperes contin¬ 
uous, or aO amperes intermittent, ac or 
dc, can lx* u.sed. C’ontinuous o|x*ration 
at aO am|K*n*s without forced-air cooling 
is not recomm('nd(*d. 

Dimvntions: Width lO^-i, height 4*, 4 , depth 
5 inches (270 by 110 t)y l30 mm). 

No! Weight: .5*4 pfiUlids (2.4 kg). 


Type 1 



1 Cfule Number | 

Pne, 

1633-PI 1 

Ronga-Extansion Unit 

. . 

1 tr).3.3-t)OOI 1 

$125.00 
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FEBRUARY.MARCH, 1963 


PERSONNEL CHANGES 
at our 

Sales Engineering Offices 

Itichurd G. Rogors, now iit our Now 
Kngliintl OHico, will be devoting full lime 
to calling ufM)!! our custoimTs in the 
IV)slon and southern New Mngland 
an'us. 

Gerald L. I^elt was assigned to our 
W'ashington Office, in Noveml)er 19(»2. 




Crawford Low 


Richard Etkoland 




Gorald Lott 


Richard Rogors 


Richard K. Kskt'land has rectuitly 
joined the staff of our Metro|)olitun New 
York Office, lie will Im' calling on oiir 
customers in the* northern New Jersey 
area. 

Crawford K, Law has been at our 
Syracuse' Office since* 0<*te>lM*r MMi2. He 
will lx* visiting customers in New York 
State west of Syraeaisc*. 


INSTRUMENTATION IN ISRAEL 


J'he I’irst International Klectronics, 
Niick'ouics, Control and Scientific In- 
strum(*ntation Rxhibit in Israel was held 
at T(*l Aviv, Xovemlx'r 7 through 1(), 
19ti2. Some o(KK) n*pn*se*ntative8 of 


science, engiu('(*ring, and industry in 
Israel came to s(*e the* latest eeiui|)ment 
elisplayed by Iti manufae'iurers, inchul- 
ing General Raelio, whetse* latoth is 
she>wn in the photetgraphs Ik*1ow. 



(Loft) Mr. R. Danzigor of Eostronict, Ltd., Oonorol Rodio roprosontotivos in Itrool, domonctrotos GR 
instrumontt to Mr. 1. Bon Monachom, Postmottor Gonorol of Itrool. (Right) Colonol M. Kothty, 
Doputy Diroctor Gonorol, Itraol Ministry of Dofonto, watchos a domonstration of tho Strobotac ^ 
oloctronic stroboscopo by Potor Macalica of Gonorol Radio Company (Ovorsoot). 
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